Four hundred twenty pneumonic lungs from lambs were examined for Mycoplasma ovipneumoniae and Pasteurella haemolytica by an immunoperoxidase technique using an extravidin-biotin-peroxidase complex method in formalin-fixed, paraffin-embedded sections. Histologic examination of tissue sections revealed strong positive reactions in 60.9% and 68.3% of the lungs against M. ovipneumoniae and P. haemolytica, respectively. M. ovipneumoniae and P. haemolytica antigens were observed at the surface and/or within the epithelial cells, macrophages, leucocytes, and bronchiolar exudate. The location of M. ovipneumoniae in the cytoplasm of the epithelial cells and P. haemolytica in the neutrophils was detected immunohistochemically.
Respiratory disease in sheep is a major contributor to economic losses in the sheep industry in many parts of the world. Mycoplasma ovipneumoniae and Pasteurella haemolytica are the organisms most often associated with pneumonia in However, some difficulties are encountered in the diagnosis of respiratory mycoplasma infection.' Mixed infections with M. ovipneumoniae and P. haemolytica are very common in ovine pneumoniae, which complicates attribution of pathologic features to a particular organism.
Immunoenzymatic techniques used to detect Mycoplasma and Pasteurella antigens on fixed tissues have eliminated many problems associated with other identification metho d~.~.~.~.~ Immunoperoxidase detection of M. ovipneumoniae and P. haemolytica in ovine pneumonia, however, has not been reported in the literature. This study was conducted to evaluate the extravidin-biotin-peroxidase complex (EBPC) procedure for detecting M. ovipneumoniae and P. haemolytica antigens in formalin-fixed, paraffin-embedded sections of naturally infected pneumonic ovine lung.
From March through June 1992, 420 pneumonic lungs from lambs 2-10 months old were collected from a local abattoir. Samples of lung tissue were taken from pneumonic areas, which were usually located in the right cranial lobes. The tissue sections were immersed in 10% buffered neutral formalin, processed by conventional methods, and embedded in paraffin.
The EBPC procedure was used to detect M. ovipneumoniae and P. haemolytica antigens in tissue sections. Biotinylated goat anti-rabbit IgG, EBPC solution, normal goat serum, acetate buffer, and 3-amino-9-ethylcarbazole (AEC) used in the immunoperoxidase (IP) staining technique were of commercial origin (SIHO Universal antirabbit kit, Sigma Diagnostics, St. Louis, MO). M . ovipneumoniaeY98 (Dr. J. Bradbury, University of Liverpool, Department of Veterinary Pathology, Leahurst, Neston, England) and P. haemolytica type A2 (Dr. R. Sanchis, CNEVA, Laboratoire de Pathologie des Petits Ruminants et des Abeilles, Biot, France) strains were used to produce primary antisera in rabbits. Primary antisera against M. ovipneumonia and P. haemolytica had titers of 1 : 1,280 and 1 : 2,560, respectively, by enzyme-linked immunosorbent assay (ELISA).
The EBPC procedure was performed according to the manufacturer's directions. Processed sections were incubated sequentially with normal goat serum, diluted primary antisera (2 x concentrations of ELISA titers), biotinylated anti-rabbit IgG goat serum, and EBPC reagent. The peroxide was localized with AEC chromogen, and sections were counterstained with Mayer's hematoxylin. Results were recorded as a strong reaction if the antigens were widely distributed in the section and a weak reaction if the antigens were located infrequently in a limited number of cells.
Lung sections from which M. ovipneumoniae and P. haemolytica were or were not isolated were used as positive and negatiire controls, respectively. To detect cross-reactions, lung sections naturally infected with M. arginini or P. multocida were also examined using anti-M. ovipneumoniae and anti-P. haemolytica antisera. Control sections were also incubated with either nonimmune serum or saline solution.
In bacteriologic examination, the lung homogenates (1 : 10) were cultured on blood trypticase soy agar for 2 4 4 8 hours at 37 C for the isolation of P. haemolytica. For the isolation of M. ovipneumoniae, the homogenate was serially diluted in modified Hayflick medium containing phenol red indicator and was incubated up to 10 days. At 2-day intervals, 0.1 ml ofinoculum was transferred to modified Hayflick agar, and plates were incubated in 5% CO, at 37 C for up to 2 weeks. M. ovipneumoniae2 and P. haemolytica4 were identified according to the criteria described previously.
In the examination of sections by IP technique, strong reactions specific to M. ovipneumoniae and P. haemolytica M. ovipneumoniae-specific staining was present at the surface and/or cytoplasm of ciliated/nonciliated epithelial cells of bronchioles (Figs. 1, 2 ) and the edge of the bronchiolar exudate and in the cytoplasm of alveolar macrophages and syncytial macrophages in bronchi, bronchioli, and alveoli. P. haemolytica antigens were in similar locations ( Fig. 3 ) and in the necrotic alveolar walls, fibrin, serous exudate, perivascular areas, and degenerate leucocytes. P. haemolytica antigen was also detected in the dense zones of neutrophils, intraluminal leucocytes in bronchioles, and inflammatory cells around the necrotic tissue.
The distribution of M. ovipneumoniae and P. haemolytica antigens had a close association with the presence of lesions.
M. ovipneumoniae and P. haemolytica were isolated from most lesions with strong ID reactions but were not generally isolated from lesions with weak IP reactions. Specific staining was absent in the negative control tissue sections and test sections in which the primary serum had been replaced with nonimmune rabbit serum and saline solution. A cross-reaction was not observed between M. ovipneumoniae antiserum and M. arginini-infected lungs or P. haemolytica antiserum and P. multocida-infected lungs.
Despite the blocking step with normal goat serum, some nonspecific staining of connective tissue persisted. However, this staining could be differentiated from specific staining and did not confuse interpretation. Nonspecific staining was reduced when the washing period was extended at the last step of the staining procedure.
IP techniques have been applied to detect mycoplasmas in paraffin-embedded sections of various animal^.^^^^^ These studies revealed that M. mycoides subsp. mycoides is located within the interlobular septa and lymphatic-blood vessels and thrombi and in foci of organization areas. M. bovis has been found in the macrophages and the band of pyknotic The results of bacterial isolation from pneumonic lung tissue did not always agree with results obtained by the IP test for bacterial antigens, possibly because the sample taken for IP examination may have harbored none or a few organisms andor antigenic differences may exist among strains. Furthermore, the samples with positive IP and negative culture may be explained by the presence of antigen from live bacteria and dead bacteria, whereas bacteriologic cultures do not detect dead organisms. Negative culture results in most of the samples with a weak reaction in the IP test may be due to the low concentration of bacteria in the tissues examined. In the view of all these facts, IP technique has the advantage of the detection of dead and/or low numbers of bacteria.
An immunoperoxidase technique applicable to paraffinembedded sections can make an important contribution to the detection and study of respiratory diseases. By the allowing clear visualization of antigens in lesions, the amount of information derived from routine histologic examination is increased and a valuable tool to study pathogenesis is provided. We considered the IP test a superior method for determining the correlation between histopathologic findings and the causative organisms and their exact location in tissues.
